Utilizing the pH hysteresis effect for versatile and simple electrophoretic analysis of proteins in bare fused-silica capillaries.
The analysis of peptides and proteins by CE is often desirable due to low sample consumption and possibilities for nondenaturing yet highly effective separations. However, adsorption to the inner surfaces of fused-silica capillaries often is detrimental to such analyses. This phenomenon is especially pronounced in the analysis of basic proteins and proteins containing exposed positively charged patches. To avoid wall interactions numerous buffer additives and static and dynamic wall coating principles have been devised. We previously showed (J. Chromatogr. A 2004, 1059, 215-222) that CE of the basic protein beta2-glycoprotein was rendered possible by an acidic pretreatment step, and we attributed this observation to the so-called pH hysteresis effect that influences the time for pH equilibration of the capillary wall and thus the effective wall charge and the electroosmotic mobility. We here investigate the effects of different pretreatment techniques on EOF values and on the rate of the deprotonation of silanol groups when performing the electrophoresis at neutral pH. We show the utility of this simple approach for the CE analysis of a number of basic proteins in plain silica capillaries at physiological pH.